Genetic diversity in the human major histocompatibility complex: lessons for vaccination approaches to HIV infection.
The major histocompatibility complex (MHC) harbours genes that have a primary function of regulating immune responsiveness. Our data on the distribution patterns of molecular subtypes of HLA class I and II extended haplotypes in India suggest that: (1) Asian Indians have extreme diversity in the MHC region, with several novel and unique alleles and disease-associated MHC haplotypes (e.g. the autoimmune-favouring A26-B8-DR3 haplotype); (2) there have been selective environmental and microbial pressures in India that directed either the generation of novel alleles through founder effect or the expansion of other alleles due to geophysical or socio-economic barriers, and (3) Asian Indians have a unique repertoire of peptide-presenting molecules to deal with pathogen-derived autoreactive antigens. This level of polymorphism concentrated within the MHC presents a formidable obstacle to the development of peptide-based vaccines, e.g. for AIDS. Further, studies conducted by us and others have provided a genetic basis for the possible predisposition and fast progression of HIV infections in the Indian population. Since there is selective predominance of different HLA alleles and haplotypes in different populations, a dedicated global screening effort is required to develop MHC-based vaccines against infectious diseases.